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1 @Making Special Sets of Numbers 


You complete the cards. The clouds show the ideas. 


All the numbers 
Cm Odd ending in 0, 2, 4, 
numbers 6, and 8 are in the set. 
answers 


will vary 
Clue number 1 Clue number 2 


All of these None of these Which of these 


numbers are in are in the set. are in the set? 
the set. 


Mi] D 
24 
2. 
2-digit odd Any other whole 
number. 























Make cards B, D, and E be in the set. 












All the 2-digit 
numbers ending in 1, 
3, 5, 7, and 9 are 
in the set. 















Ree 
All of these Will Vary | None of these Which of these 





are in the set? 


lie) sy (A fe 
GBs ia) By 


Make cards A, E, and F be in the set. 


are in the set. are in the set. 


Invent your own set of cards. Write your ideas in the clouds. 


will vary 


All of these 
are in the set. 



















Which of these 
are in the set? 






None of these 
are in the set. 


Make cards B, C, and F be in your set. 


Exercises 1 and 2 are intended primarily as readiness for having the children create their own set of 
cards in Exercise 3. Encourage children to come up with new ideas for inventing sets of cards. 


2/9 5021 oe! 


®How Do Figures Differ? | 


The figures at the right are either 


large or small; 
red, gray, or white; 
circles, squares, or triangles. 





1. Check the ways the figures in each pair differ in size, shape, or color. 
They may differ in more than one way. The first 4 are done as examples. 











































































































A » A c D 
gize size size size mu 
shape shape ee shape ee shape ue 
color Colla color __“ color __ 
size size size ~_ size ale 
shape shape — shape shape ves 
color — color color color : 
size size Ve size PVA: size ae 
shape Vie shape : ae shape La aa 
color leas color color a Veen 

“f “eA. -Ma + Ou 
size size ea size — 
shape shape ge 2 shape tae shape Va 
color Ua color color color mle 











2. a Continue the train so each figure differs in one way from the one before. answers 


@ @a A will vary 


B Now try it so the figures differ in 2 ways. 


Busa®@ 


c Try it for 3 ways. 











This lesson can be reinforced by encouraging the children to make cut-outs of the figures described at 
the top of the page. They may then “‘see”’ the various attributes and how figures differ from one another. 
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@How Well Can You Reason? 


Check the best choice, a, B, Orc. 


1. 


Everyone in Joe's class went to the 
picnic. Sue didn’t go to the picnic. 


aA Sue is in Joe’s class. 


B Sue is not in Joe’s class. ee 





ec No conclusion. 





Some of the class went to the game. 


Joe is in the class. 





A Joe went to the game. 
B Joe didn’t go to the game. 


c No conclusion. Vee 





. Fred plays basketball. All basketball 


players are tall. 


a Fred is tall. Ve 





B Fred is not tall. 





c No conclusion. 





. Everyone on the winning team got 


to play. Al didn’t get to play. 


a Al was on the winning team. 


sp Al was not on the winning 


team. 





c No conclusion. es 





. All the fish in the round fish 


bowl are goldfish. This fish 
is a goldfish. 


a It is in the round bowl. 
B It is not in the round bowl. 


c No conclusion. an 





10. 


No one in Southside School is over 
16 years old. Tim is 17. 


a Tim is not in Southside. a 





B Tim goes to Southside. 





c No conclusion. 





. Everyone in Pam’s club can roller 


skate. Betty can roller skate. 





A Betty is in Pam's club. 
B Betty is not in Pam’s club. 


c No conclusion. a 





. No one in the class likes purple. 


Janet likes red. 


a Janet is in the class. 





B Janet in not in the class. 








c No conclusion. a 


. None of the books on the top shelf 


are math books. This book is on the 
top shelf. 


a It is a math book. 





s It is not a math book. ma 





c No conclusion. 





There is a game every Wednesday in 
October. Today is Wednesday, 
October 17. 


a There is a game today. ie 





B There is no game today. 





ec No conclusion. 





Some important benefits can be gained from this lesson by utilizing a discussion after the completion of 
the page. 


@®Paiterns in Units | 


Study the pattern. Then give the missing number of units, including 
the number of units in the next figure in the pattern. 











‘Me 
lo Ei 
1 unit 2 units 4 units ea iS units 
Px. 
1 unit HH | 
4 units 9 
units wi 
units 
units 
3. 
1 unit aH ae 


8 units 








units 





units 


This lesson illustrates the effect that doubling the dimensions of a given figure has on length, area, and 
volume. 
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@Figure “Sequences” 





Can you draw the next figure in each figure ‘“sequence?”’ 


L; next figure 





2. 
3. 
4. 
5. 
een 
6. 





It might be helpful to encourage children to describe the type of motion involved in each step of a given 
sequence. 


@®Number Patterns 


Study the pattern. Give the missing addends and check your result by 
finding the product and sum. 


1.61x2=2 
2x3=2+4 
3x4=2+4+6 
4x5=2+4+6+8 


sx6=24+44 64 8410 
6x7=2+4+44 64 Of IOV 12 
7x8=24+44 64 8410412 + 1 
gxg— 2-4 We Ore 7 10 2 Se NS: 





























2.1x1=1 
COVES AL Se tt 
3X3= (424-3) as 2) 
AeA =" (lero Ne ae OEE 3) 
5x5 = (Ll + 2eeeS 44 PSone) (Ll peewee oe 
6x%6= (14 2 4 Sit 45. 46) Se (lee 4 ee eon 
ep ed Es oe) ee eter se re) 
+(14+24 34 44 5+ 6) 
Bix 8 (lt e2eeree) 4 eae: (Ox aes 
1 (lS 2S ee Oe ere 
3.1x1x1=1 


222 Or eo 
3SX3X3—=/+9 Fl 
4x4x4=134+15+17+ 19 


5x5x5= 21 4+ 234 254 271 29 

6x6x6= 31+ 334 354 37+ 394 YI =i 
7*%7X 7 34 NOe a BO ol 5S aeo 

8x8x8= 51459; 61463; 65, 67, 69+ 7] 
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Liz said, ‘“The population of the Chicago area is about —> 7,000,000.” 
7,724,947 


6,287,569 








One of these numbers was the actual population. 
Circle your choice for this number. ——--————> 


Circle your choice in the colored box that you think is actually correct. 








1. Detroit area population 2. Telephones in North America 
about ————————> 4,000,000 about ——————> 130,000,000 
4,623,578 T2955 1331103 
actual ==> |B a4 6b7 actual) —————>_ i200 37-0 
4,199,931 146,867,000 
3. Car sales in 1971 4. Montreal area population 
2800 ee = 5,600,000 DOU | ie een erat WU 
2,743,203 
actual —————> 17 693 G67 actual ———————_ [72120223 
8,974,523 3,697,000 
5. Number of minutes 6. Take-offs and landings 
in a year at busiest airport 
200 00,000 about —————> 650,000 





931,634 


CU | Me te 


448,239 


689,035 


Bleep =e 


695,000 





Look up some large number facts of your own and report them 
in the spaces below. On the bottom line give an approximation you 
might use if you were talking to a friend. 

Fact Fact 

















(Maoist Se ee ae ee ee About 


This lesson is intended to help children think about what approximations actually mean when used in 
everyday language. An important aspect of the lesson is found at the bottom of the page where children 
find facts that have meaning to them. 








~2) Numbers and Numerals @/arge Numbers and Estimates 


@Large Numbers 
Make 4 slips of paper like these. 
69 


You can ‘write’ different numbers with your slips of paper. 


EXAMPLES: 


1. Using 3 slips at a time, how many numbers can you show and 
record if the C slip always tells the number of millions? 





Exar 
348,469,527 348,469,675 348,527,469 
348,527,675 348,675,409 348,675,527 


2. Using 4 slips at a time, how many numbers can you record 
if the B slip shows the number of millions? 
675,469,527 a4+S 


675,469,348,527 348,469,527,675 





348,409. 675,927 


527,469, 348,675 527,469, 675,348 


3. Show each of these. 


a Largest with 3 slips B Smallest with 2 slips 


348,469 
pb Smallest with 3 slips 


675, 527,469 


c Smallest with all slips 





BH8, 469, 527 


F B—thousands, D—millions 
and A—billions 


675,527,469, 348 


348, 469,527,675 
E A—millions, C—billions 
and D—thousands 


348,675, 527,469 











4. Complete these inequalities using 2 slips on each side. 








EXAMPLE Answers will vary 
675,348 = 469,527 > 
= = : 
= = 
< < 


It is possible for the children to complete this page without making slips of paper. However, much will be 
gained from the lesson if they actually make the slips of paper and use them as they complete the 


exercises. 





Addison-Wesley | All Rights Reserved 


®Counting in Base Four 


1. Study the counting sequence below to see how any number of dots can be 
written using only the digits 0, 1, 2, and 3. Give the missing numerals. 


For these exercises you may omit the base-four notation 
beside the numerals. 
For example, we will write 





32 for 32, 
0 1 D 3 10 1 12 13 
@ @e @®e@ee (eeee) 
Gon) Greate) (ecco hGess), Gees) = Gumi») 
meen 230 _30_ 31 32 33 100 
(eo eee) (eeee) (e eee) (oe eee) (e eee) (e eee) (eo eee) 
<onp|) ((Gooo)) youn: aco) » mon a aiaasoll) leon, 
@jees)| |@ees)| |@ees) Gace) oss; \eooct ie lean’ 
ese ae a Gs) es Goce) Goines) Grew) ors) 
“a ag “i 2 WS 120 121 
m ma or (e eee) (eeece) (e eee) 
en00)) ““Gssey"Gcany ©) Yanan KGa) (cnn) Ree (odoo) 
Gees) (vee) Gees) (eee) (oe csieieie) COLEE, 
@eee) Gees) G@eoe) (ove) CoS) ee Coa Gx 
(cece) (e eee) (eo eee) (e eee) (e eee) (e eee) (eeee) 
Saeeee | Gus lUn@res) | |@ons)|,  |(@uee |i, (ses) |, _\Geas) 
ics) | “enna lasso © aco |) Giaonn |) Saas) © foocs: 
Gam iGassy) (Gass) Gers) Mul@ss ait Wore BG@ann) 
Pe eee eile—-— |S 2 33 OD 2. | NOD. 


fg ce 


=k 
io) 
cok 


S GEEEIES 


GEEBIERESE 8 EEBSEB 


ER) 


210 


2. Do you see the counting pattern? Can you count farther without the sets of dots? 























Zee. O\2) BIS". 22002), 622 eels 2 3Cer 23 
232 233 300 301 302 303 310 Si 3I2 
313° 320 a2) 322 325 330 331 332 335 
wooo lool 1002 1003 Iolo lOll O12 1013 1020 
102] 1022 1023 1030 10231 1032 10323 OO NO} 


Help the children see how counting the digits 0, 1, 2, 3, relates to counting with the digits 0 through 9 in 


the base ten system. The pattern involved is the same for each system. 


o 


® Other Bases for Numerals 


1. Draw rings to group the sticks as indicated. Then fill in the blanks. 


In base ten 


In base four 
group by fours: 


In base six 
group by sixes: 


In base five 
group by fives: 


In base eight 


group by eights: 





tens and Ly 


hes 


We write 


3 fours and __2 


We write 32 _ a9 


a sixes and 2 


We write 22 (6) 


2 fives and 4 


We write 24+ .., 


eights and © 


We write IG e) 


2. Think of each sack as containing marbles. The number of marbles is 
given in a base other than ten. Give the base ten numeral for each one. 





In giving answers for exercise 2 the children need to think about the grouping involved in the various 
bases. Extra help may be required for parts I, J, K, and L. 


10 
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®Computing in Another Base 


1. This is a base 4 puzzle. Give all your answers in base 4 without the ,,). 
For example, write 32 instead of 32,,). 


© ee COO) eC COE IN 


13. 


) Ciepeckcing 

. 1 four and 2 

. thirty-six 

. half a hundred 


Across 


. largest 2-digit numeral ih 


Sj Gr AS OWN) 


. ten 


. anickel is ? cents 


noon 10 


. 2 (4) x 13 (4) 
. half a dozen 
. 4 fours 


Slay 220) 


0000 0000 


12. 


Down 


3 (4) + S¢a) 





Qi aim yn te 24) 


2. This is a base 5 puzzle. Give all your answers in base 5 without the ie 
For example, write 24 instead of 24... 





Across Down 
(bibs Sey 1. dozen 
.2sevens 2 215) x 3(5) 
. half dozen 4. 3 sevens 
. thirty 5. area: Fie 
. fifty-one 
7. thirty-eight 
. 265) X Qs) X 2s) 
9. 4is) + 45) 
: Ais) x 4 is) 
ne LOZOMI4 7. 
. largest 2-digit numeral Ne Oi 


U0000 


11 


@Using Different Symbols 


Suppose you used some different symbols for base 4 
numerals. Try the counting and computing using the 
new symbols in the box. 


1. Complete the counting. Hint: Your work on 
page 9 should help you. 





pAb Acide Hama DEDCEDCRCa sac) mic CMEC ClNMIC Om 


Giby Idea tdaL bogabobmbpoce bo 














2. Complete each table. 




















c bec D dEC E dee F dec 

2 eae) ar C sen x0) at) mi C ~ eee 
bd ozo cb dd baa bao 
chloe ce H DC he es We JeCea K Ca LC a 
xab oe x d abd <*C ard 
bec da bac ca baa ca 


4. Make up some symbols of your own for base 5. _ 
Try some counting and computing. Answers will vary 





If children have difficulty with these new symbols for numbers, remind them that these new symbols are 
just another way of expressing base-four numbers. 


12 
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The number 2 can be written as a sum in just one way. 
We won't use 0 as an addend on this page. 


The number 3 can be written as a sum in 3 ways. 


The number 4 can be written as a sum in 7 ways. 


4=3+1 
4=1+3 
4=2+2 


4=24+1+1 
4=14+2+1 
=1+1+2 


1. How many ways can you write 5 as a sum? 
Some examples are given to get you started. 


2 addends 
5=4+1 
5=1+4 
5=3t2 
b= 2+3 


3 addends 
B= gs 4 
S= 7s G61 
ais az dh ame 
bie et 2a 
Bare lalate 
5=\+2+2 


Keep trying. There are 15 ways altogether. 


Orn 
no ou | 
eo fN) 


ol 


69] Equations and Operations Writing Numbers as Sums 


2=14+1 
3=2+1 
3=1+2 
3=14+1+1 


eee ape’ i 


5 addends 
Pe oral bari bea 


2. How many ways can you find to write 6 as a sum? Organize your work 
carefully—there are 31. 


2 addends 


> addends 
G=3+2+1 
@=3¢+ 1,+2 
@=2+3+| 
6=2+1+3 
@=\+2+3 
6=|\+3+2 
G=4t+1 t+ 
G=!l+ti+4 
6=2+2+2 


QHD OH 
D OOOO Ti ec + 
==-W-—-—NNN 
tp NNN 
+ettt+ettset 


addends 


Sone 


Baddends 6 addends 
G=2]t(tl+l+i exit 
@=1F2ti+l+l +l+l 
G=\+l(t2t+I4l 
G=i+elel(+2tl 
G=tt(+(+ltz 

| 

| 

| 

3 


Note: Would you believe 7 has 63 ways, 8 has 127 ways, and 9 has 255 ways? 


The note at the bottom of the page is to encourage those children who are interested to organize their 
work so they can observe all the ways to write these sums. 


13 


@Repeated Subtraction 








You can ‘‘get to zero”’ by subtracting ones, twos, We 72 12 a2, 
threes, fours, sixes, or twelve from 12. You can't get > 22 GSES a RA ie O malic 
to zero by subtracting fives. Try it in the space below. 10 S) 8 6 0 
=e. aS ee, eee 
8 6 4 0 
he Ao eee, 
6 3 0 
Smee eres es) 
4 0 
= 2 
2 
eee 
0 


For each number below, how many different numbers can you find that will ‘‘get you 
to zero’ by repeated subtraction. 





kaon) p leh heys.2) 42. 1,2,3,6,7 14,2142 


60 1,2,3,4,5,6,10,12,15, [44 1,2,3,4,6,8,9,\2, 


20, 30,60 10, \8, 24, 30,48, 
72, 44 | 


Through a process of repeated subtraction children are finding factors of these numbers. 





14 
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@Solving “Tricky” Equations 


1. Try to solve these equations without doing any pencil-paper computing. 


a (6X4) +4=n 


c (48=+8) x8=n 
n=_48 


2. Now try these, but be careful. 


a (12x 4)+4=n 


- wily) 
Bp (12x4)+8=n 
n=_© 


Ce Cl2>¢4).-2 =n 
n—_24- 


3. Are you ready? Now try these. 


An(0O:% 3) n—6G 


c (23Xn)+5=23 
n=_93 

p (47 Xn) +8=47 
n=_8 


(63+9) x9=n 
n=_©3 
(17X 6) +6=n 
n=_lT 
(38x 9)+9=n 
n=_38_ 


(24966) eS =n 


n= 48 
(24x6)+12=n 
n= 12 | 
(24x 3) +6=n 
n= 12 _ 

(8x 4)+n=8 


kate 
(8x 4)+n=4 
n=_8 


G 


(S22 pa. ee(ian 
n= 322 
(0+13)x13=n 
n= 2On 


(483 x 29) +29=n 
n= 483 


(S25 4)x 8 n 
lg) = oO} 


(32 =8)x4en 


(24 + n)x 6 = 24 


nae 
(24 +n) x 6=48 
He 


In exercise 2 help the children see the relationships between various sets of exercises. Note that in part B 


the answer is half of part A and that in part C the answer is double part A. 


15 


@A “Broken” Function Machine 


Since the rule screen is out of order on this function 
machine, you do not have to give a rule. 

Show you know each rule by giving the missing numbers 
in the tables below. Each table has a different rule. 





Input even,outputisO nx2 output is 
Output is last digit Input odd,outputis5. last digit 


TxN 
1. Function Rule 2. Function Rule 3. Function Rule 4. Function Rule 


Output 


49 


Output 











nx 3 output is nx4+ output nxé6 output 

last digit is last digit is last digit n+out put =\0 
5. Function Rule 6. Function Rule 7. Function Rule 8. Function Rule 

IWVIVWVJIV /IVIVVIV V ENR SO PRU NN 





Often children are able to work out functions without being able to verbalize what they have found. 
However, if children want to verbalize these function rules encourage them to do so. 


16 
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@Finding an Unknown Number 


1. 





In each part, each card covers the same number of discs. 
Write the hidden number of discs on the card. 








a ss: 
23 discs in all 24 discs in all 
36 discs in all 32 discs in all 
+ 
43 discs in all 
- ‘fae 





42 discs in all 40 discs in all 


. In these exercises, 3 Lo will mean the same as showing 3 cards. For 








example, part A above would be shown as 4 and aan Again write the 

unknown number on the card. 

A and & »6|7\adSe ¢ 5|8l|and Se 
23 in all 45 in all 44 in all 

D and me E 9 6. and @ F 8 and —— 
51 in all 55 in all | 75 in all 

The example below shows a new way to write the examples above. 


Jad S30 —4 a +5=29 





29 in all 
Write the unknown number on the box. 
= 66) 39 - a7 Gi 
—=140 K 6 | 412130 





2+ 15=31 


sf] +8-  8| 8) +6- 70 





If children have difficulty understanding the ideas on this page, have them use 3 x 5 cards to cover up a 
given number of counters and ‘‘visualize” the concepts involved. 


17 


®Solving Equations 


On this page, letters will be used in place of cards. 


4|5|+6=26 ————— 4n+6=26 
n=95 
Also you can think of 4n — 6 as meaning 6 discs less than those under the 
cards. 


. Solve the equations. 














A 6x+5=29 F 3m—4= 26 6t+1=19 8p — 12 = 20 
geese m= lO (oe pe 

B 5t—3= 32 Gc 9a— 1=80 8d —2= 38 7t + 25 = 32 
t=! Re ee = 5 j worn law 

c 4n+1=33 H 5n+ 4= 39 6a—6=6 9b+7=7 
Be ie Peder Pe MiOe 

p 5b—2=28 1 8s+10= 82 7¢+ 8=29 10c + 4= 34 
b= © g=. 9. Ce ee | Gi 

eE 9r+5=50 uv 7y—10=18 5n—5=0 12m — 8 = 40 
bate ya ae 7 asl m= 

. Solve the equations. 

A 2n=n+6 E 3n=n+8 6x = 3x + 12 2n + 3—n+5 
Tere aces pias Bas oe 

B 2r=r+8 F 4a=2a+ 12 Sy=y+ 20 3r+2=r+8 
pe fuk pi Oe Be ys 

c 3s=2s+5 G 5c¢=3c+ 10 7/m=m+ 12 Sy+1=2y+13 
: meas: ase bed raat 

p 5t=4t+7 H 7d=5d+ 4 8s =3s+ 15 8g +3=3g+ 28 
t=__/ d= ze ssn oa = fe. 








Do not try to teach rules of algebra before solving these equations. Rather, help the children relate these 
exercises to their work with cards and counters on the previous page. 


18 
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@Area and Graphs 


1. 


. What is the area of the rectangle 


. How many points can 


. Repeat Exercise 4 for 


. On a separate sheet 


You can think of point A as one 
corner of a rectangular region. 9 
Using the units of the graph, 
what is the area of the 







region? He 


+4 


i is Ss 
¥ = =i 
= £ rs = 


having one corner as point 


¢ 





Be Ae (Sk ilar 
C7 32 F? 30 

8 9 
Dome ee Gos lo™ 


. What is the area of the rectangle given by each of these points? 


(ona gee OM (Gazeta (6 5) +O (6 6) SO 
oe mmOomes ofa) ml 2me (7 eyeeDO. (9,9) Ol 


you find for rectangles 
that have area 24? 
Connect your points 
with a “‘smooth curve.” 


Area 48. 


of graph paper, try 
this for area 72. 





1 a 4 wee eae ODS sf Ge W@ a) We We Ie Ale ue 


19 


@ Using the Basic Principles 


Using the clue cards, you can solve 


the problems below with very little CLUE CARDS 
work. Try them. 


43 + 89 + 76 = 208 
Remember, if you do much work, 


you may not be taking advantage 











93 “65 
of the cards. Ca xu 
1.284 oh a 
x 67 x 2-4 exis 3 
ei 68 
129028 1896 oh x33 
284% x7 = 1988 22h 
SS , : 4 : : 53x (4O+ 7) = 2491 
x : 
a) ae : 
79 X4 x6 = 1896 3 
208 x70 
3 6510 
BR eee 6.284 16+ 76+ 76= 228 
x 59 <6 








86 x 75 = 6450 


Us: 
oO 
ol 
(Do 
N 
Ww 
NO 
Ja 











7.75X 86=n 8. 24x 79=n 9. 368 x 59=n 
n — 6450 n— 1896 Poteet (te 

10. 73 x (30+5) =n 11. 644+64+64+65=n 12. 47 x (50+3) =n 
n=_2595 nee Zo n= _2't9l 

13. 65 14a. 15.76 
x44 x78 eG) 
2860 7254 228 

16. 64x 8=n 17. 32x 68=n 18. 35 x (70+ 3) =n 
ne ol2 n= 2\16 nee oe 


Encourage the children to use the clue cards as much as possible. For example, in exercise 1, the 


children should observe that 67 x 284 is the same as (60 X 284) + (7 x 284). In exercise 11, they should 
20 observe that the answer is (64 x 4) + 1. 





Addison-Wesley | All Rights Reserved 





“45 Geometry and Measurement | @Congruent Segments 


Each triangle has one side that is congruent to a, one side congruent to b, 
and one side congruent to c. See if you can find and record them below. 


é : 
b 
k 
j 
/ 
6. s 7. 
X 
u V 
t 
W 


The segments congruent to a eevaeniko,r tv 


The segments congruent tob _ ©. 9, Ln,q,u,w 
The segments congruent to c d,i, j,m, p,S,x 


If children have difficulty with this exercise have them cut out a triangle that is congruent to the given 
triangle. Then by labeling the sides a, b, and c, and placing the triangle on the other triangles, they 
should be able to find and record the congruent segments. 21 








@Parallel and Perpendicular Segments 





7 


- 
: - 
i} 


. . 

iy ony 

SS ly 
— 


wie ce 


Name them: FN, BY, GOLT 


ot 


SMO ar) es ee a ee 


AN 
and draw on the geoboard that are oe = \ 
parallel to Al? : Ee oo oF 

i = Mh 
\s vs 
~ \ 


\\ \ 
r ments can you find a : A 
How many other segments y : ~€ \ 
iF ) il . 
| ig 
= ——, 


1. Segment FN is parallel to segment Al. be a 
unl ll } 
\ os as 
re ) )) MM 
~~ Ss i ~~ 
oe re) 
/ \ : = ; 
WH 
iH 


H} 
oO 
HH a 


oe 
Mah 
ie 


2. a How many segments can you find that 
are both parallel and congruent to AH? 


Name them: Bl CU EM GN, 


KR, LS, MT, PW, Q%, RY, 


saciid) Vesewesttae NA Na es ea AA ee) AS Oe te ee 


: 


: 


? 


i \ \ \ l \Y 7? 


- : 
. : — > 


Ze 





) i 
j ‘ oe 
y \ be . \ dy ~ 
Tom 


i) 


Bp Can you find and name some segments 
that are parallel to AH, but not congruent 
to AH? 


Name them: PEEK Nek cee 


3. Segment Cu is perpendicular to segment 
CU. How many other segments perpendicular 
to CU can you find and draw on this geoboard? 
(Assume that perpendicular segments touch 
each other.) 


Name them: Cu, AH, AO, FM, F ' 


—_—__s S ooo 


LS, KR, KY, PW, BI, GN 





Actually using geoboards or dot paper will be helpful for the children in completing these exercises. 
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@®Congruent Angles 


1. Angle FWJ is congruent to angle DKX. 
How many other angles can you find and 
draw on the geoboard that are congruent 
to ZDKX? 


Nemotnen aaa DON, ZLPCT 

















2. How many angles can you draw on the 
geoboard that are congruent to 2 BKT? 


Namernemicer (eC eWD) ZLOKE 
Z.1BU 








3. a ZDGO is congruent to ZHKS. 
Also, the sides of the two angles are 
parallel. How many other such angles 
(parallel sides) can you draw on the 
geoboard? 


Name them: 22G0, PAGING LL Ve Ls 
ZMPX, ZNQY 











B Can you find 5 other angles that 
are congruent (but not parallel sides) 
to ZHKS? Sample answers 


emi A imele, VARGAS 
ZGRD, ZMXL, ZHSE 


Using geoboards or dot paper will prove helpful in completing these exercises. 


Ne 











23 


@Angle Measure 


1. Can you use the flow chart to draw a triangle in the space below? 





Input Draw an Mark a point Mark a point : 
Pench angle with on one ray on the other ee 
on' ‘the two 

points. 


Ruler measure 12 cm from ‘ray 6 cm from 
Protractor. 60 degrees. the vertex. the vertex. 





Put the point 
of the angle 
(vertex) here __”% 


o eo 
2. Measure the other two angles. BOE, 20% 
If you did your work carefully, their measures should 
be about 90 degrees and 30 degrees. 


fe) 
3. Find the sum of the degree measures of the three angles. NOG 
Your result should be very close to 180 degrees. 


4. Draw any large triangle on another sheet 


of paper. Record the measure of the angles. ———_—__» 


Find the sum ——» 


The sum should be very close to 180 degrees. 


The general concept of this lesson is that the sum of the angles of any triangle is 180 degrees. 
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@®Symmetric Figures 





An isosceles triangle is a symmetrical figure. 

/\ 2 sides 
How many different shaped isosceles triangles | “congruent 
can you find and draw on the geoboards below? 
Don’t quit too soon; there are 22. lsosceles Triangle 


\ 





: 


| 
, 


os 
B 


I . 


< 


)) 


7 o 
— | : o / any 
~~ - 
NI / 
A \ 


; 
| 
SNH EE oS 


PS 


: 


“ 


E 


: 
Z 


: 


: 


; 


\ > 
ee 


} ” 
- , 
\ \ 


y 


/ \ 
; Ce 


y: 
LZ a A 


Using geoboards or dot paper will be helpful in completing these exercises. 
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®Forming Congruent Figures 





These are the 7 pieces of the tangram puzzle. 





1. How many ways can you use the 5 small pieces to form a figure that is congruent to 


one of the large triangles? Record your findings by drawing the figures in the large 
triangles below. 


AA AL A 


2. Can you use pieces a, b, c, and d to form two congruent figures? Show how you did 
it in the space below. Sample answers 


dé 


3. Using the 5 small pieces, form a pair of congruent isosceles trapezoids. Record how 
you did it in the two isosceles trapezoids below. 


= ! 


It may be helpful to show the children how to record their findings by working through one part of 
exercise 1 with them. 
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@Perimeter and Area 





1. The perimeter of this Can you show a figure 
figure is 12 units. on this geoboard that has 
Its area is 5 square units. perimeter 10 and area 5? 





2. The area of this Can you show two other figures with 
figure is 6 square area 6 but different perimeters? 
units and its 
perimeter is 14. 





3. How many different perimeters can you show for figures that 
Four different ones are possible. 


































































































it a | \ oe : \ = \ \\ 
\\ \ — \ \\ 
| \\< ‘ \\ 












NN 


Zz 





f 





B= : 
a. . Z 


: 


4. Try Exercise 3 for an area of 9 on another sheet of paper with 5 x 5 sets of dots. 
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@Area of Triangles on the Geoboard 





1. Using the dots as corners, how many different shaped triangles can you show 
that have no dots inside? Give the area of each one. Sample answers 








ee yey 
Se ea 


2. How many different shaped triangles can you show that have exactly one dot inside? 
Give the area of each one. Sample answers 





3. All the triangles that touch only 3 dots (on the corners only) have areas. 
How many of them can you find? (There are 6). 
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es a. 


1. The numbers in set A are between 250 and 350. The numbers in set B are between 
400 and 500. 


200 300 400 500 600 700 800 
ED lh a ae a a 
Set A Set B 
a List five numbers in Set A. answers will VON ee ee 





B List five numbers in Set B. answers will var 


c Give these numbers: largest in A Saar ; smallest in B Hol . 





largest in B 499 _- smallest in A 251 








p Make up some addition problems using one number from A and one from B in each 
problem. Estimate the sums. answers willvary 


EromyAg <<< 





On) le) Sa eee 





Esti mated 
Sum 


E What is the smallest sum you could get by adding one number from A and 


one from B? @52- 
ae Suse 


F What is the largest such numbe 


Gc Use a colored pencil to show a set C on the number line above that contains all 
possible sums like those in Part D. 


2. The numbers in Set D are between 3000 and 4000: The numbers in Set E are between 
4500 and 5500. 
3000 4000 5000 6000 7000 8000 


ee 
Set D Set E 


a Make up some problems as you did in 1D above. Answers will vary 


Fid@yan) (D) ———= 





om = —————S> +. 








Estimated / 
Qin >= aren ; -  . 

s Show a Set F on the number line that contains all possible sums like those 
from part A. 


Help children understand that the set containing all possible sums includes all the numbers from the 
smallest to the largest possible sum. 


29 


@Special Products | 


1. Give missing factors in the equations. Make all equations different. anSwerS MOY Vary 


a 2». 500 —45008 5 tbh POOR 5500 ce Onn OO Creag 


5 < 80024500. 2 ee OOR 800 EO aCO CFs 100 





p 6 » HOO 9499) go SU HOO = 000 pn Ome aero 








© y HOO Lo499 == BOD 2 40929 32 Sx IOOO_ 3999 
(2. x 1200 = on99 1 ZOO) 590 ae Oe OCR nn0 
AN2 200 = 9499 2.600 _1999 _5 x ©00 _ 3009 





@ 2 x2000~ 18000 n 2 x !B000-36000 , _!10 » 4OOO{ 49 000 





Q 200018000 _|18 ~2000~ 36009 _4O ~!000 — 49000 








3 0000 _ ig 900 _4 ~9000 - 36 000 2 x 20002. 49 000 


@ 3000 — 18 000 Q x 44000_ 36000 _20 .~2000 — 19000 


lO .I8OO = 18,000 3 x!2000— 36009 _5O »~8000 — 40,000 





IS 1000 =18 900 _!2 3,000 = 36000 & 5000 — 40,000 








2. Give missing numbers in the tables. 


4000 28,000,000 280,000 28,000 2,800,000 






































vé 
73,000 280,000 
[70 | 35000 | 360 | 25000 | 3500 _| 
35,000,000 3,500,000 
35,000 | 35 | 3800 


3500 


It may be helpful to work through part of Table A with the children to help them see how they can figure 
out some of the missing numbers from the numbers shown in the table. 
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@Special Quotients 


1. Give missing numbers in the equations. Make all equations different. answers wi! vary 





Re A00 eee fO BES 0r me Ome OU 7000 200 = Ba 


M00= eet (OO? 8500 = OO af 7900 = QO = BO 








p 1800+_20_ — 90 e 2400- ©O — HO re 3600 _4O — 9O 














1800+ 200 ~ 9 2400 + G00 — 3600 + 4+OO- 9 
1800 +_ 30 — ©O 2400+ BOO 3 3600 -__2 -1800 
1800+ 300 — © 2400+ SOO— 6 3600 -+_20 = \80 





oni 00g Oo sO 30,000 COO 50, agn00-. C0CO= BO. 


12,000 HOO — 30 3939 000+ _BOO-~ ©O = 4gonnn- BCO-~ GO 








12,000 + OOO— 3 30,000+ 3COO— 10 = 4,000 = !2OO_ HO 











12,000; 3000— 1 30,.000+!000 — SOs 4g,000 + HOOO_ 12 








12,000 — 200 _ 60 30,000 = 2000_ 15 48,000 - Q2HOO_ 20 








12,000 + ©0900 — 20 30,000 -- 'bOO — 20 48.000 +2000_ 24+ 








2. Give missing numbers in the tables. 


“fee 40 | loo | ho] | 80 







PIO TLL COO) 













inc ORs Ee ne Hooom 
720 
00 1,000 [60,000 | 1e00 | 800,000 

rigoo | 1000 | Ooo | 6000_| 160 [60,000 
3000 


It may be helpful to work through part of Table A with the children to help them see how they can figure 
out some of the missing numbers from the numbers that are given. 











wl 
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@®Making Estimation Problems 


An answer to each estimation problem is given first. You are to put numbers in 
the problem that make sense and make the answer a ‘‘good”’ estimate. Answers 


. Answer: About 35,000 nuts. 


There are 359° nuts in each 
basket. How many nuts are there 


in all \C __ baskets? 





. Answer: 100,000 minutes. 


will vary 


. Answer: About $120,000. 


Jim Jones earns 999 _ dollars a 
month. At this rate, how much will 


heearnin lO years? 


. Answer: About a million calories. 


Terri practiced the piano !OO _ Many people eat about SOOO 
calories a day. How many calories is 
minutes a day for__2 _ years. this in a year? 


How many minutes was this in all? 


Juan walks about ns Dae kilometers 


each day. He is 10 years old. 
How far has he walked in his life? 





. Answer: About 100,000 pages. 6. Answer: About 5 million minutes. 
Judy figured she had read about There are 525,600 minutes in a year. 
_500 _ books in her life. If the If Fritz is !O years old, how many 

minutes old is he? 
books averaged 200 pages each, 
how many pages had she read? 

. Answer: About $240,000. 8. Answer: About 300,000 people. 

The average cost of the cars in 

The stadium holds 309° eople. It 
the lot is 24©° dollars. How 

was full for each of the Ose 
much would all CO cars be games. What was the total 
worth? attendance? 

. Answer: About 20,000 kilometers 10. Make a problem of your own for 


the answer below. 
Answer: About 150,000 ch 


Encourage the children to be as creative as possible when substituting numbers in these problems. 
Attempt to get them to use realistic numbers rather than numbers containing a large number of zeros. 
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@Estimating Metric Measures 


Use the given fact to help you estimate each of the other measures using the given unit. 
Then, if you can, check to see how close you came. 


Answers will vary 





Estimate Actual 

1. A new pencil is about a How wide is your desk? Nea Sean isd 
19 centimeters long. 

B How tall are you? taal a 

LL c How long is your pencil 

Pa now? vee. eer SN 

p How long is your room? —— Ladino 

E How tall is the door? ere sn os 


. An ordinary paper clip 


is about 3 centimeters 
long. 


How thick is your math 
book? 
How wide is your math 


book? 
How far is it around 
your wrist? 


=) 


ee cm ——l 
p How long is your shoe? 


3. It’s about 950 kilometers E 
from Chicago to Washington. 


How wide is your hand? 


A How far is it from 
Chicago to Boston? 
B How far is it from 
Chicago toNew York? 
c How far is it from 
New York to Washington? 
p How far is it from 
New York to Boston? 





4. A nickel weighs A 
about 5 grams. 


How much does a penny 

weigh? (Be careful!) 

B How much does a Chalkboard 
eraser weigh? 

c How much does a small 
paper clip weigh? 

p How much does your 

ruler weigh? 
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® Metric Measures in Sports 


Many standard measures in sports are given in the English system of measure. 
Use the facts given to estimate the measures in metric units. 


1. The distance between the bases in baseball is 90 feet. 
One meter is a little more than 3 feet. 


Estimate the base distance in meters. po OE 





2. A football field is 100 yards long. 9 meters 
is almost 10 yards. Estimate the length of 








nafootballitieldiinmmetarsaes ae 


<= 7100 yds 


3. The height of the basket in basketball is 10 feet. 
There are about 305 centimeters in 1 foot. 
Estimate the basket height in 


A meters. meee 





B centimeters. 300 


4. One of the most famous of all auto races is the 
Indianapolis 500. The cars race for 500 miles. 
There are about 8 kilometers for each 5 miles. 


Estimate the length of the race in kilometers. 800 





5. The standard weight for the Olympic shot put is 16 
pounds. One kilogram is about on pounds. Estimate 





the weight of the shot put in kilograms. ein 16 pounds 


The children should not be encouraged to make exact conversions from English to Metric. Rather, they 
should work solely with the given information to estimate the metric measures. 
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Sample: 


+?) 2°6.8 / 


2687 
3293 


5980 


TOTO 


oP be io) 


3186 


7426 
3655 


Qt | 





Sample answers 


5980 
S225 





266 1 


2667 


4392 


eNom, 


TH26 
377 | 


3055 










5980 
20687 


3295 


TOTS 


2 boo4 


2087 


HO89 
3655 


3786 
2087 


T0719 
3055 





7744 


T7 HH 


OZ 


T4H26 23290> 
HO89 





How many addition and subtraction problems can you write using numbers from this set. 














3293 7O79 
3786 3786 
TOTS 3293 
TO T9 3655 
26007 370 
L392 T426 
T74u- 7TH 
3055 L.O89 
HOBBS 3655 
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@Adding and Subtracting with Metric Units 


Adding and subtracting is much the same with meters and centimeters as it is with 
dollars and cents. 


Complete the table. 


two dollars and 
$2.75 seventy five cents 
$3 62 three dollars and 
sixty two cents 
four dollars and 
4.29 | twenty ne cents 


There are 100 cents in 1 dollar. 
There 100 centimeters in 1 meter. 






Now complete this table. 


two and seventy five 

three and sixtu two 

3.62 meters | hundredths meters 
four and twenty nine 


Note: For 2.75 meters, you can also read, ‘““‘Two meters and 75 centimeters.” 






1. Find the totals. 
A $3.4 6 3.4 6 meters B $5.2 7 
2.8 2 2.8 2 meters 6.9 5 
$6.28 @2emeters 12.221 


5.2 7 meters c $3.8 5 3.8 5 meters 
6.9 5 meters 2.9 8 2.9 8 meters 
2.22 meters $6.83 683 meters 





2. Find the differences in the amounts. 7 
a $4.2 5 4.2 5 meters B $6.2 8 6.2 8 meters ec $5.3 0 5.3 0 meters 
1.75 1.7 5 meters 1.3 5 1.3 5 meters 2.89 2.8 9 meters 
$250 2.50meters $493 4O3 meters JQHI 2.41 meters 


The goal here is to help children see that working with meters and centimeters using decimals is exactly 
the same as working with dollars and cents using decimals. 
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@® Multiplying 

Can you find the two factors for the 
multiplication problems below. They 
are all on the chalkboard. Look for 
clues such as: The product of two odd 
numbers is odd; a factor ending in 5 
will have a product ending in 5 or 0; 
the product of two 2-digit numbers 
can't have more than 4 digits—etc. 
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35 70 296 83 LU65 
x a1 x es x 53 x OEE x ae) 
Peas 630 8 8 8 is) teh Oma 2a 
7.050 6300 Te4eo20r0 1660 146265080 
9R455 6930 1252 6GaSaG Caen a PEP 32210 
2907 LG | 99 758 83 7O 
e oy Zr AS . Ge ee) a5 
12926.5 aeOn4 a4 792 B380RSne 249 Sy oe) 0) 
at ah Sea se) 952-210 S&P SP ey 16) il fey ah eye) Agi. 520 PRN 1OF 10) 
ql Siatse t8). 4) tie Ono a Te Mey i) teh, 1p 4399 2245 5580 
LO | 296 L-O| 158 LUGS 397 
4 5M (CoM CGD my cr i e.2 
2eGEOLO 2eo10LG ay sy 4 35.9.0 SY Ao s) 2aonore 
27,660 14,8 00 PD Te Ney (ey 18) 45,480 uy S| Repay 8) SF hoy Ar eh 00) 
(Cee OnOme on OmarceOsOned o64,4 070 603,200 139,500 7, 9245050 
PSOne ceeEseo lO Omeele 5 2 1) 395 2,470 184,605 117,512 


Point out to the children that in addition to some of the clues given in the directions they should use 
estimation to help them decide on the two factors. 
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® Computing — Area and Perimeter 





1. Give the area and perimeter of each figure. 





Te 
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@7-Digit Divisors 


First write your estimate of the quotient in the colored box. Then find the quotient. 
Next find the difference between the two numbers. Rate yourself as directed below. 


1. 374 
4)1496 


4. Syran 
7/3689 


> 


Che) 
amon 


Estimate 
2. 286 
OM Pine lseO 
Difference 
Score 
Estimate 
5 862 
6) 6206986 
Difference 
Score 
Estimate 
8. 608 
O)5m4e7 a2 
Difference 
Score 


Score each difference as follows: 
10 or less—5 points 
Between 10 and 50—3 points 
50 to 100—1 point 
Over 100—0 points 


To be sure children rate themselves accurately, see that they estimate each quotient before they actually 


find the quotient. 


Estimate 
3. LU © | 
9/4149 
Difference 
Score 
Estimate 
6 754 
5 )3h7 740 
Difference 
Score 
Estimate 
9. 912 
Oi eee oso 
Difference 
Score 


Estimate 


Difference 


Score 


Estimate 


Difference 


Score 


Estimate 


Difference 


Score 


Add your scores and rate yourself. 


35-45 Fantastic 
25-34 Excellent 
15-24 Good 

0-14 Keep trying 


39 


@Finding Averages | | 


The little league Giants played ten 
games last summer. Here are the scores 
for the games. The scores are not listed 
in the order the games were played. 





1. The Giants lost their first two games 
to the Dodgers and the Red Sox. 
Then they won their next game. 

For all three games they averaged 
5 runs per game. Who did they play? 


Tigers (scored © runs) 


3. In the fifth game they increased 
their average to 6 runs per game. 
What team did they play? 


Braves | 
(scored |O runs in the 5° game) 


5. Against what 3 teams did they 
average 12 runs per game? 


Cubs, Cardinals, Braves 


7. How many runs per game did 
the Giants average for the season? 


(10 games) 7 runs per game 





2. 


Giants 3 


Cubs 6 
Dodgers 7 
Yankees 2 
White Sox 6 
Cardinals 10 
Tigers 2 | 
Reds 7 

Red Sox 9 
Braves 9 
Athletics 2 


Giants 12 
Giants 1 


Giants 7 
Giants 14 


Giants 6 
Giants 4 
Giants 8 
Giants 10 
Giants 5 


== &'S = S = Tes 


The Giants scored enough runs in the 
fourth game to keep their average , 
at 5 runs per game. What team did 
they play? Athletics 


(scored 5 runs in the 4** game) 


. What was their average number of 


runs for the last five games of the 


season? 8 
5] LtO 
aruns per game 


. Against what 4 teams did they average 


only about 3 runs per game? 
Dodgers, Yankees, Reds, 
Athletics 


. How many runs per game did their 


opponents average for the season? 
6 runs per game 


For exercise 6 children may have to use some logic to find the answer. Since the average does not turn 
out exact, they will be looking for the four games in which the Giants had the lowest scores. 
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@“Short Division” 


1. Can you find the missing divisors? 


46 4R6 45 2R2 74 5R1 
ae )3°2 5 4 pi@)27 14 c #31)3 7 26 
6 7 0R2 5) Gy ten rts 6 6 3 RO 
pie 032 e 8)4287 p4+)2652 
io) (Oh toy im 5 49R3 875°4.R3 
af@)2 7-17 H 7 )3846 16 )5127 
2. Can you find the missing dividend? 
204 O42 iL Sh Anes} 42 8R7 
a7)I724 B5) 688 c 9) 3859 
2) Toda atl GaO77aR2 4 8 2R0 
y WwubieetsS e 4) 2430 F 6) 2892 
6 5 4R5 2eoal Ry, 406R3 
« 7)4583 H 8)2319 1 5)2033 
3. Give missing numbers so the statement is true. 
A The average of this set of numbers B The average of this set of numbers 


is 23. 


18, 27, 20, 292, 12, 32 


39, 64, 56, 48, 7! 36, 50 


c The average of this set of numbers p The average of this set of numbers 


is 238. 


D7 1d we neera | 5 wee 
Answers will vary 


ee O 


Answers will vary 


In exercise 1, encourage the children to use reasoning rather than long division to find the divisors. Give 


the children an opportunity to discover how to find the dividend in exercise 2. 
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®Estimating 1-Digit Quotients 


Your ability to find 1-digit quotients quickly and accurately is the most important skill 
in finding larger quotients. First estimate each 1-digit quotient in the page quickly, 
then find the quotient. 


10. 


13. 


228) some 


=) 
59)4 13 


TAC 


6 
49)294 





6 4)256 


Rate yourself: 


42 


Be sure the children find all of the estimates first before actually determining the one-digit quotient. 


Estimate 


Estimate 


Estimate 


Estimate 


Estimate 


11. 


14. 


5) 3 aaa 


@ 
cme one? 


2A a2 


5 
96)4 80 


2) 
Tati OOMS 


14 or 15 right— outstanding 
12 or 13 right— excellent 
10 or 11 right— good 


8 or 9 right—fair 


Estimate 


Estimate 


Estimate 


Estimate 


Estimate 


7 or less right—need more practice 


12. 


15. 


LE 
41/164 


6 2)4 3 4 


5 6)1 6 8 


8 
3752) 80 








Estimate 





Estimate 


Estimate 





Estimate 


Estimate 
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U ii @How Are You Traveling? 


Suppose you travel very close to the average speeds given below in kilometers per 
hour (km/h). 


Walking Bicycling 


Small plane 


Jet plane 


_e— 


900 km/h 





4 km/h 88 km/h 


Use estimation to decide how you would be traveling under the given conditions. 








1. New York to Chicago 2. Miami to Key West 
Distance: 1344 km Distance: 251 km 
Time: 6 hours Time: 17 hours 
Traveled how? Mall plane Traveled how? = Dicuicle 
3. Kansas City to St. Louis 4. Boston to Toronto 
Distance: 403 km Distance: 720 km 
Time: 43 hours Time: Almost an hour 
Traveled how? Cor Traveled how? wet plane 
5. Washington to Baltimore 6. Detroit to Chicago 
Distance: 61 km Distance: 435 km 
Time: 15 hours Time: 2 hours 
Traveled how? Walkin Traveled how? mall plane 
7. Chicago to Milwaukee 8. Minneapolis to St. Paul 
Distance: 145 km Distance: 14 km 
Time: 10 hours Time: 35 hours 
Traveled how? _Picucle Traveled how? Walking 
9. San Francisco to Dallas 10. Indianapolis to Columbus, Ohio 
Distance: 2820 km Distance: 276 km 
Time: 3 hours 15 min. Time: 3 hours 15 min. 
Traveled how? _vet plane Travcledihon aaa 


Encourage the children to use as much logic as possible in determining these answers. Pencil and paper 
computation are not needed for these exercises. 
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@®Number Line Jumps 


First make an estimate. Then check your estimate by computing. Estimates will vary 


1. Wii... 
How many jumps? 
0 1 2 3 —— we 1552 1553 1554 


Estimate Actual 
a If each jump is 37? 42 
B If each jump is 42? 3ST 
c If each jump is 74? 2 | 
p If each jump is 21? TU 


2. 
How many jumps? ———— | 
0 1 2 3001 3002 3003 | 


a 





Estimate Actual 
a lf each jump is 91? en noe, 
B If each jump is 39? Saves weal TC 
c If each jump is 77? eed Se SE) 
bp If each jump is 21? Zito ed, eee) 


sp 
0 : : How long is each jump? RE 
ome = 3703 3704 3705 


Estimate Actual 
a \|f 65 jumps are taken? as EDila = 
B lf 95 jumps are taken? eee oo} 
c If 57 jumps are taken? pare _65 
bp If 39 jumps are taken? BD ose oS 
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@ Making Division Problems 


Make your own division problems according to directions. Complete the dividing 


to check your problem. 


1. 1-digit divisor 9 Ro 
1-digit quotient © ) BY 
Remainder 0 

3. 1-digit divisor a RS 
2-digit quotient yey | 
Remainder 5 

Sample answer 

5. 1-digit divisor & R7 
1-digit quotient 2 ) 79 
Remainder 7 

Sample answer 
7. 2-digit divisor mG R23 


2-digit quotient 2 5) HOS 


Remainder 23 


8. 


It may be helpful to have children try sample divisors for these exercises in order to arrive at the correct 


divisor and quotient. 


. 2-digit divisor rr R10 
1-digit quotient | 5) 1 
Remainder 10 

_ 2-digit-divisor @ R12 
1-digit quotient | 4) B82 
Remainder 12 

Sample answer 

. 2-digit divisor | 4 Ro 
2-digit quotient | 2) |G& 
Remainder 0 

Sample answer 
Multiple of ten divisor 4 2) R6 
2-digit quotient 30) 876 
Remainder 6 
Sample answer 
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® Making Special Division Problems | 


You have just two rules to follow when you make these problems. 


Rule 1 The divisor and the quotient are the same. 
Rule 2. The remainder is zero. 











1 © RO 2) 5 Ro 
© )3 6 8 )6 4 
3 1 Oo RO 4. | 2 Ro 
'e@)100 i2)1 44 
5. 1 © Ro 6. | 9 Ro 
mm) 25 | 9)36 1 | 
7 25 R0 8. 2 2 Ro 
25)625 29)8 41 
9. 3 8 RO 10. © 2 Ro 
38)1444 53)2809 


The answers to these exercises can be found by logical reasoning. Children are not expected to take the 
square root of the dividend to find the quotient and the divisor. 
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@Finding the Missing Digits 


Find the missing digits. 





















































1 m7 2 8 9 3 242 
o)/2085 u357 7 Wer. Org 
Dpe th ey) { uy 
u 5 Gime. 30 
Aan 3 6 2 6 
ee: ao 27 
2 ih 
6 
4 x 5 2) 6 6 i= 
49); uB0 5 i ae 5 34 84)6 45 5a 
lea 86 S42 5 8 
i id: Oo 1 | & Zi Ge iO 
ian) 1 2 i 2 
TO 0 | 8 
7 ws 2 8 36 2 9 > 4 && 
58) 6 7 © 7528660 eoszr ames 
5 B ty Ses) ues 
ee peakena? 6! 6 ce ach Lea 
i ae ee a © 27 6 
36 1 60 Gio) 2 
ie Hie i 1-5-0 Se 5e 2 
Dan | oO 0 
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®@ Solving Problems | 


Suppose everyone in your class brought cookies for a bake sale. Give some numbers that 
make sense for the blanks below. Then write some problems about the sale. For each 
problem use one or more operations including the one suggested in the box. 


Answers will vary 
Total number of cookies to sell. 


Number in your class. 
Number of cookies in a box. 
Price per box. 


Number of cookies in a sack. 





Price per sack. 
Number in a dozen. | 


Price per dozen. 














Help the children be realistic in terms of the numbers they use for this page. However, give them as 
much freedom as possible when they construct the four different problems. 
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Study the example and complete the table. List all of the factors of the numbers shown 
in black except the number itself. Notice that when the sum of these factors is less than 
the given number it is called a deficient number. When the sum of these factors is equal 
to the number it is called perfect. And when the sum of these factors is greater than the 
number it is called an abundant number. 


Number Factors of the number Sum of the factors Type of 
(not including the number) of the number nniniber 
TS aS ee 


deficient 
deficient 


deficient 


oii ianee 

a a 
Be .250 | 22 al oma 
7 DE a 
[36 |e 
Dee eas | seroma 
a 


It is not important that children remember the categories of numbers. Some children may be interested 
to know that very few perfect numbers have been discovered. For example, the twenty-third perfect 
number to be discovered contains nearly 6800 decimal digits. 
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®Prime Time 


Columns 


l Sorting Out the Primes 


Follow these directions for the numbers in 
the red box. 


A Mark out 1. It is not prime. 


B 2 is prime. Each other multiple of 2 is not 
prime. Mark out each one. 


c 3 is prime. Each other multiple of 3 is not 
prime. Mark out each one. 


p 5 is prime. Each other multiple of 5 is not 
prime. Mark out each one. 


E 7 is prime. Each other multiple of 7 is not 
prime. Mark out each one. 


The numbers not marked out are the prime numbers 


less than 120. How many are there? 30 


Z Searching for Patterms 


a Do the multiples of 2 all lie in certain 


o 24,06 


columns? Which columns‘ 


B Do the multiples of 3 all lie in certain 


columns? Which columns? Gye 


c Do the multiples of 5 all lie according to 
some pattern? Draw a red line through these 
multiples to show the pattern. 


p Do the multiples of 7 all lie according to 
some pattern? Draw a blue line through 
these multiples to show the pattern. 


E Do all the prime numbers lie in certain 





176 147 148 a 


columns? Which columns? |, and 5 except O-prime 7multiply o 
for prime numbers 2 and3 Mery a2 of T 


In recognizing patterns it might be helpful if children use the different colors for each of the marking out 
exercises. It will also be helpful if children circle each of the prime numbers. 
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@Diagram Decisions 





Each diagram below deals with sets that intersect. Yet each diagram 
is different in some way. Can you answer the questions? The numbers 
tell how many students are in each region of the diagram. 


1. Students with Students with 3. Members of Mr. Jenk’s class (35) 
blue eyes brown hair 


How many students 





a have blue eyes? _*""-" _ 
How many students in 
B have brown hair? _20 | a the “X’’ club are in Mr. Jenk’s 
c have blue eyes and brown 
Classi cae 

hair? p2oey B Mr. Jenk’s class are not in the 

p altogether? 35 “x” club? 28 _ 
2. All players on the basketball squad (17) 4. Mr. Jones’ class 







players under 12 (6\ 
decimeters tall (2 \2/) Band members 


all players over 15 
decimeters tall 


Bus riders 
How many players are How many students 
a from 12 decimeters to 15 a in Mr. Jones’ class? _2@ 
decimeters tall? _!2 B play in the band and ride the bus? © 


c in Mr. Jones’ class ride the bus 


Bp 12 decimeters tall or over? Ne 
and play in the band? ees 


c 15 decimeters tall or under? ltr i 
p altogether? 8C _ 


It might be helpful to follow up this lesson with a discussion of each diagram having the children point 
out their reasoning in arriving at conclusions. 
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@/et’s Play a Factor Game | 


Play this ‘factor game”’ with a classmate. Use this Number Chart, the scoring table, 
and the procedure below. 


BBoooeoo 
ho fara feo] ve fs5| vo] 
16 [20 fen 222s 
afer [20] so] [22] 9 
os fos [oe 27] so] 200] 


Number Chart 

















Player A Player B 









Scoring Table 


Procedure: 


1. Player A picks a number from the 
chart, crosses it out and records 
it in the scoring table. 












2. Player B crosses out each factor of 
A’s number (not already crossed out) 
and records the sum of those factors 
in his column of the scoring table. 


EXAMPLE 


[ara [rae 
Hat F103 +7) | 
mis | 

ee 


me ae 
Pa 


5. The game proceeds as before with A crossing out all the factors of B’s 
number (not already crossed out) and recording the sum of those numbers 


he crossed out in his column. ; 


3. Player A picks another number, crosses 
it out in the chart, and records 
it in the table. 





4. Since A’s number has no factors in the 
table, it is now B’s turn to choose 
a number, cross it out in the chart, 
and record it in his column. 





6. The player with the largest total score when all numbers are crossed 
out wins the game. 


Children may need some guidance in beginning this game. They may discover that there are a number of 
strategies that can be taken to score the most points. For example, they should avoid choosing abundant 

52 numbers. When they choose a prime it becomes their opponents turn. However, choosing a large prime 
might be advantageous. 
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@ Multiple Patterns 


Color each array according to the directions..Search for color patterns 
and then answer the questions. 














| 2 AA 4 | SVR) 7 | 8 A 10 
11 AA 13 141799) 16] 171799) 19] 20 | 
Zi) 22|| 23 (24) 25| 20 29] 20| 20 AV 
31 |32 194] 34| 35 136] s7| sed] 40 
+1 Vz) 4s | 24 45) «| 47 179) 49 | 50 | 
PA 52 | 53 794) 55| 56 757] 29] 59 [3¥/ 
61 | 62 Y5H/ 64 | 65 [68] 67| 68/69] 70 | 
71 72) 73 | 74 Pop 76 77 178) 79 | 80 
1&2 | 89 184 85 | 86 [97] 88 | 89 180) 
21 [92 [6/04 [05 [99] 97] 08/99 100] 


Color all multiples of 3 
















ifets| +] s[s 7 2] } 10 
[11 12] 19 74 15] 16] 17] 18] 19] 20 
29) 22| 231 24 25| 26| 27/244 29| 30 
31 | 32] 35 | s4|/44) 6] s7| 36] 99] 20| 
41 A] 43 | 44 45 | | a7] 48149] 50 
51 [52] 50 [54] 55 [26] s7| 58] 59] 60 | 
161 [62 [9/64 [65 | 66] 67] 68] 69 799 
71 |72| 73 | 74] 75 | 76 774 70 79| 80 | 
1 [2 | 60 [547 85 | 86 67] @8 | 69 | 20 | 
B22 | 3 |24 | 25 | 26] 27 Y38) 29 | 100 


Color all multiples of 7 






















Ba o08//on 
E/E 
2a = | 2 er 0 
FEI 

512A 9 | sof or of al 
|| | so 
es Ae | ssf so 
foes P06 ni | v0 
ra [vs Fe vo 
i feos |e 7 [co 
ox sss [os A | so 


Color all multiples of 4 








i f2ts{4|sfel7{els{ | 
117) 13| 14] 15] 16] 17] s9] 19] 20 | 
21 |22 | 23 (24) 285 | 26] 27| 26] 29] 50 
31 |s2 | 35 | 54] a5 V6] s7| 36] 39] 20 | 
41 | 42 | 43 | 44 | 45 | 45] 47/49] «| 50 
51 | 52 [5054] 5 | 56] 57] 58] s9|/60/ 
161 |62| 63 |64] 65 | 66] 67| 68] 69] 70 
74 |) 73 | 74] 75 | 76 77| 78] 79 80. 
21 | [9 [647 65 [86 | 67] e8 | 69 | 20 | 
121 [22 [93 [4 [95 [99] 97] 28] 9100] 


Color all multiples of 12 






























itels| «Vy s|7 lel oH 
[si fre] 13] 1417) 16] 17] 16] 19/749) 
121 |22| 23 | 24/25) 20| 27] 20] 20/39) 
[31 | 32] 33 | 54/99) 36] 57] 98] 20/49] 
41 | 42 | 43 | 44 140) a6 47| 28] «0/507 
51 |52 59 [54 [59] 56| 57| 58] 50/99] 
61 [62 | 63 [64 [5] 66 | 67] 68] 69 770) 
71 |72 | 73 | 74 Vp) 76| 77| 78] ra [a 
1 [2 [20 |e 7891 06 | e7| | 89 /54/ 
}o1 [2 | 93 [24 [36) 26 | 27] 28 | 29 176) 


Color all multiples of 5 






BBBGeoBoeo 
Tf va] voll Zao 
er] zal 2+ 2 ee] 2] 23] zo so 
sr] saa] 34] s5[2Af ooo so 
es] fsa sf] so] a] oa] oo 
| se [fs 6s soo 
oz |e oss e670 
rs Pips [ve] 75[76| 7 70 79 
[are fos [fos soo 
|e 20 [se] 25567] 20] soo 


Color all multiples of 18 

















1. Which sets of multiples give column patterns? Multiples of 5 


2. Which sets of multiples give diagonal patterns hitting all columns? Multiples of 3 


3. Which sets of multiples give diagonal patterns hitting only certain 


columns? Multiples of 4,7 12 and is 


4. Use tracing paper to trace and fill in the coloring for multiples of 12. 
Place your tracing over the coloring for multiples of 18. How can you describe 


a the numbers that are colored twice? _|_ hey are common multiples of \2 and 18. 
s the smallest of these numbers? _It is the t common multiple of 12 and 18. 
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Try these activities and answer the questions. 


1. Use a meter stick. 
a Cut a piece of string 1 meter long. (Call it piece A.) 


B Cut a piece of string 79 meter long. (Call it piece B.) 
c Can you cut a piece of string 706 meter long? (Call this length of string piece C.) ) 
p Can you cut a piece of string +000 meter long? (Call this length of string piece D.) 





2. Use the string you cut in part 1. Write a fraction in each blank. 
| 


=== 


a Piece B is_!O__ piece A. bp Piece C is 100 _ piece A. : 
ails Soe 
B Piece C is _'!© piece B. E Piece D is !OO° piece A. 
al phe 
c Piece Dis _!° _ piece C. F Piece Dis _!O° piece B. 





3. Use or think about 1 centimeter cubes. 
cube 


a It takes glOw of them to make a rod. 


rod 


100_ of them to make a layer. 





B It takes 


c It takes 1000 of them to make a block. 


4. Think about the figures in part 3. 
Write a fraction in each blank. 


ae? 


A Acube is_!0 








of a rod. 





\ 

A rod is ees of a layer. 
ute 

A layer is _'0__ of a block. 
pals 

pv Acube is _!C° ofa layer. 

\ 
E A rod is _160_ of a block. 
| 
F A cube is lo0o of a block. 


ce) 


block 





The piece of string in exercise 1D is to be one millimeter long. Although it will be very difficult to cut a 


piece of string this long, it should help children gain a feeling for the relationship between a millimeter 
and a meter. 
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®@Graphing Fractions 


Study the examples. Then answer the questions. 


EXAMPLES: : | 0 





The dot is the graph of 2 This dot is the graph of S 


1. Graph these fractions and label them using the letters. 
You need not draw the red and black lines used in the examples. 


By ® ° 
A 3 E +5 i 3 7 ase J. Cc Ly 
6 oK of 
i) 3 i 5 48 
B . F J 
8 4 Wf , |_{o 
4 ih aces pep ; v 
12 12 8 at 
4 { 8 yes caylele ds oF 
“SG ao 15 () 2 3 4 iS) 6 7 8 9 WO: dak We ass ae aS) 
10 
9: 
2. Graph the first of ian) yf 
7 fractions in 4 
this set of ei varee | . 
equivalent 5 ~ 
fractions. 4 ; e 
- AUS EEG | 3} —— -—t : + 
B69" 12 : aa | 
52 gal eal 1 ° 
15 "1821 | | , 
0 1 2 3 4 5 6 7 8 9 Wey aie SB ES Se ae ale ale? ae Sa eel0) > | 


a What did you 
discover about the dots? _lheu lie on the same line 


ps Graph other sets of equivalent fractions on your graph paper. 


Is your discovery still true? Yes 
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® Multiple Strips and Equivalent Fractions 


These strips are called Multiple Strips because each strip contains multiples of the 
first number on the strip. 


A else [a ]e ||! 







[3 fe [9 | 12] 15] 18 | 21 |2¢ [27 |0) 

1. Complete these two multiple strips for any numbers you choose. Answers will varu. 
A 

2. When two multiple strips are placed 
together, are equivalent fractions 


fornedomc ae 





Complete these multiple strips to check 
this. 


3. Make a set of equivalent fractions for each pair of blank strips below. 
Use only the multiple strips shown above. Choose only those in which 
the greatest common factor (GCF) of the numerator and denoninator of 
the first fraction is 1. -; ,4,4,4,4,2,2,2,2,2 4, or their 
First fractions: 2’ 3°45'10'3'5’%'S’16’S’ reciprocals. 





The important point to be made in this lesson is that by placing two of the multiple strips together a set 
of equivalent fractions is formed. Once children recognize this it will be much easier for them to 
construct sets of equivalent fractions. 
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®Correcting Fraction Errors 








Sara asked Eric if he wanted 5 org 

© ofa pizza pie. Eric said ‘I'll take z! 
Everyone knows that is more than 3.” 
Draw pictures to show Eric his mistake. 


oP Sue insisted that 5 and # could not be 

| equivalent fractions because they have 
different numbers. Draw pictures to 
convince Sue that 5 is equivalent to®. 





3, Janelle tried to form a set of equivalent fractions. 
She wrote: 


[s4$ase 8 
Sho ll 5 to eel aaa 


A Can you find the ‘‘wrong fraction” in the set? 


B Make your own set of ‘equivalent fractions’ and put a ‘‘wrong fraction” 
in the set. See if a classmate can find the “wrong fraction.”’ 


tH. Fred said that he had discovered an easy way to reduce certain types of 
fractions that “always works.”’ 
He wrote: 


eee ie Eee 
ul a IS 8 (Check these. Do they work?) 


Give some fractions of this type that ‘‘don’t work”’ to show Fred his 
method seldom works. Answers will vary 


It is not necessary that children draw accurate pictures in exercises 1 and 2. The important thing is that 
their pictures represent the correct idea. 
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@Fractions on the Geoboard 





The first two pictures show ways to “‘divide a geoboard”’ in fourths in such 
a way that each of the 4 parts is the same size and shape. Show as many 
other different ways as you can to do this. Sample answers 











It will be helpful if children have geoboards or sheets of dot paper in working with this page. 
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1(0) @Fractional Number Lengths 


Use the markings on the heavy ‘‘guide line’ to help you write a fractional 
number which gives the length of each segment below. Label the ‘‘guide line’ 
for easy reference. 


= ie 9 2 13 (6 
5 IO | iS TA 4 11 2 Ss 2 Su _ 2 + eo + 
\> ! 
CEE is 
OR RReE' . 
+ | 
| 
RG GRRE. 





ah 


{ | 

ae | 
bala a 
a a... 


32 
8 


| | Ins 






It will be helpful if the children find the length of the various segments starting at the top and working 
down the page. 
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@Another Way to Compare Fractional Numbers 


1. Study this example: 


A Graph § (See page 55 fora 
reminder on how to 


5 
B Graphé graph a fraction) 


c Draw lines from the corner point C 
through these dots. 






eels Bue e ats ties Dene 





5 
p Which line shows the “steepest hill?” @ 


E Write > or < to indicate that the 2 bth is) 
fraction with the “‘steepest hill’ 3 6 
shows the larger number. 


2. Draw the graphs and lines. Then write < or > in each ili 





No 


ey 2 = i) 2 = iit 


rn arene eet ae 


i q i i } 


So etl Pathan _ smn saat ae a be 


| 


i | 
airs sar —}—}—}-— BE 
| 






: i 


ip tise i em = 
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@Between You and Me 


Find a fractional number that is between each of the two numbers 
given on the number line. Write it in the) 


(Hint: Rewrite the two given fractions using equivalent fractions 
with the same denominators.) Sample answers 


a2 2. 3. 
1 5 2B) \7 6} | Ut % 
i 2 4 le|— 2 al — G 
3 \<le\<L3_ lio] La |Lael<[ 2 | 
4. IS) 6. 


1 kr o 1 ole eal ee 1 Es Nes VE 


G 8. 9. 
Dm 29) (ss 2 Lae 5 |[ai|_[ 7 
10 11. 


: 12. 
3 \3 3 3 ao 3 Tae a) 


13. 


14. 15. 
3 7 ag |r (9: 5 2 \</ 3 | 


It might be helpful to have the children check their answers to these exercises by one of the methods 
they have learned for determining which of two fractional numbers is greater. 
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- @Using Ratios to Enlarge Pictures 


Make an enlargement of the small grid picture on the large grid. 
The numbers along the sides of the grid should help you locate 
matching points. Then give the ratio of distance on the large grid 
to the matching distance on the small grid. 





je) it ey ES Gi Gy Re 
eet ee Be a 


Small grid -- 

unit | i i i : i 

unit 

Ratio of large | | 
grid distance 3 FP | 
to small grid | 
distance: 5 


to 








= Ome | 
7 
6 | 
5 
3 | 
2h ; 
4b 
Oe 
Small grid *—- | 
unit | 
Large grid »—+— 
unit 


Ratio of large 
grid distance 
to small grid 

distance: 








to 





meee ney er BSP S| = 4 


1 2 3. 4 So) 6 


It will be helpful if children begin by marking specific points on the small grid before they attempt to find 
matching points on the larger grid. 
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Addition and Subtraction ; } : 
1 1 of Fractional Numbers @Fun with Unit Fractions 


Make or imagine a set of cards front side 
that have these unit fractions 








on the front. a 1 1 1 oy) (ere ele 
2 3 4 6 8 124 (24 
Complete the cards so they have ' Y 
fractions on the back with Des (eore Le | GaN a1 4 
denominator 24 which are equivalent 24||24)|24| | o4|]oa) | 041) | 5a 
to the fractions on the front. 
back side 


Use the cards to help you look for ways to complete the equations below. 
For each exercise write a different unit fraction on the cards. Answers MAY Vary 


1 By 
DANA 2 o 


+ 
4. 
| 
| 


©o| + 
| 
| 
| 
| 
-|— 
| 


+ 
is eal op OE sl 
+ 


oo 
[==] [si-] 
5, | 
+4 
fee] fee} [5] 
|| 
N| 
oO 
| 
| 
© (— 
| 
Ts] [St] 
| 
(oe) 


aes ai 3 ith 4 aly 
BIT IH4|> 16174 : -[3| 24| = 9 
Sia! aa lala Ak hel Wilh 


Remind the children that thinking about each of the fractions involved in the addition or subtraction 
equations in terms of twenty-fourths, will help them find the different unit fractions involved. 


eo 
| oF] 

- 
[ad 

~ 
[oH] 
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@A Fraction Slide Rule 


Use tracing paper to make a copy of this “ruler.’’ Put the division marks on the top 
instead of the bottom. 


Use the two “‘rulers’”’ as shown here 
to find the sum or difference of pairs 
of fractional numbers given below. 


Choose 3 of the problems below 
and do them the usual 

way to check the slide 

rule answers. 


























Aft Syd Pee ca 

A612 ee mo mae 
G+b=5 6. 2+5- 2 11,543 4 
2 d= 7.5 +4> 3 12 ie 
2 gt gn oe ee 
5.455 o 10. 2-2 = 2 15,24 i3- 2 











‘“‘Check’’ space 





The check for the correct sums and differences will provide extra practice and should convince the 
children that the slide rule actually works. 


64 








Addison-Wesley | All Rights Reserved 


@Fraction Magic Squares 


In a magic square, the sum of the numbers in each row, each column, and each 
main diagonal is the same. This sum is called the ‘‘magic number’’ of the square. 
Can you complete these magic squares? 


Fractions may or may not be in lowest terms. 











56 = 15 
Magic Number I2~ ++ Magic Number __© _ Magic Number __'* 
4 5: 6 


; 








eit 
OX: 


y) 


we eas 
Magic Number __ 2 Magic Number __4 








Remind the children that in working out the various fractions it will be helpful to have all the fractions 
with the same denominator. When they give their answers they should reduce all of the fractions to 
lowest terms. 
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@A Fractional Number Shortcut 


This flow chart shows a ‘‘shortcut’”’ for adding or subtracting fractional numbers. 
Study the example and use it to find the sums and differences below. 


Check two of the problems to see if the shortcut worked. 


Reduce to 
lowest terms. 


oy 3 5 Se alg 
Ray 20+ 18 — + nt R= 






















Problem: Cross multiply Divide by the 
Add (subtract) numerators and product of the 
2 fractional denominators and denominators. 
numbers. add (subtract) 





Sum 
( Difference) 






‘““Check”’ space 





Note that in some cases this method for finding the sum of two fractional numbers gives the answer in 
lowest terms. In others, the answer must be reduced to lowest terms. 
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@Measure Your Words! 


Here is a special ruler you can use to find the “length” of a word. Study the examples 
and answer the questions. 


BPrOoAN | RSA eG Cc UME PY BL WV Kx ds OQ Z 
0 1 2 3 4 5 6 


“Word Ruler’ 





EXAMPLES: F U 
Sie an KS 


Aloo PD 

hia 4 
Nie 
| 

(op) 

| 


ey ie 


| 
“J 
N|l+ 


_ 


“Fun” is a ‘longer word” than ‘‘Math.”’ 





1. Can you find the “length” of your name? 


2. Which is ‘‘longer,”’ your first name or your last name? 





3. Give the length of each word. 


3 i ty (Beg te aa 
a cur 2etStHtO 4 por 2e+3+E=3 5 or Hetlet eT be 





Nome le Abe aye 2 2 | ele pees 
> RopIatat4+y=Ou . yep BE+O+H=6 wn +EtlE+E=OH 








4. Each sum below represents a name. Find the sum and the name. 


i io ie of ge gb 


Vaso Vane Vo : a a 1 
58 +3 + 28 + 5} = 142 ge era) eat 4s Eile 


5. Can you find a word with length 6? _answers will vary 


No significance is attached to the number assigned to any given letter. This lesson is designed primarily 
to give children practice in adding fractional numbers. 
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®Cracking the Code 


Use the Word Ruler on page 67 to decode this question. (Read down the column.) 
The answer to the question is on the bottom of page 70. 

















Answer Letter Answer Letter 
1.25 +13 = 4e 16. 95 — 733 = ica | 
Dey eS See eis H 17.73 +6= ae # 
LGp=ky= —- A 18. 14, 179 = = 
OG = 8h = if ap 19. 3g + 13= Ue E 

| 

.1,+e- 22 20.63-65= _O ee 
a Gy =a = Ses | 2a onea cole le 2 
ey ee oe | 
8. 153-5 = ars af 23. 10-85 = be R 
a | 1 24. 8—Tig = ime O 
10.83-83= _O Es .184+12= _S U 
‘f Gip— ke = Ly W AS, (2s = Ep are | Hk 
12. seers IE | 27.46 +46 = lt = 
Reads = lq S 7, GE) — Sas = ce A 
14,$-2= oe iB 29, 21 aie ete x 
15. 23 + 144 = Aa Ee : ? 
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12 beim | @Fractions, Decimals, and Percents 


Color the part of the grid indicated. Write the missing fraction, decimal, or percent. 


EXAMPLE: 




































































ti 1 ) 
fraction 2 fraction a fraction __ 
of the 25 of the of the 
decimal __-90 grid is decimal _- grid is decimal _-79 _— | grid is 
shaded. shaded shaded. 
percent _°0 % percent ZOOL, percent 15 % 
oF Y ; 4. . 5. i 
1 oie 12 
fractlOnme = decimal 28s fraction 1° decimal -O] fraction _!© decimal _90 
percent __29 % percent Lo % percent 99 % 
choose your own 
6. 7 Th 8. 
ax 
fraction _!O decimal _-40 _ fraction decimal fraction decimal 
Answers will varu 
percent merOALs, percent____—s % percent To 
Since the emphasis on this page is upon decimals and percents be sure the children recognize that each 
grid has 100 small squares. This will not only help them decide on how many squares to shade but also 
strengthen their understanding of decimals and percents. 69 


OU 


@A Graphical Look at Decimals and Fractions 


Graph as many fractions from each set of equivalent fractions as you can 
EXAMPLE: 


and draw a line for this set on the graph. Use the decimal scale to give 


or estimate, the decimal for each set. 





sates 
o9|Q 
NO 
10 


O|st 
ala 
10 ]00 
> ea (ba ae 
o|s 
ee alt 


LO |O 


QOwWwo-saatH NO tsIwW 











Lines should intersect the decimal scale 
“Geometry” say it slowly 


at the given points 
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@Writing Story Problems Using Decimals 





Use the information given to write a story problem using decimals which you can solve. 
Show your solution. Answers will vary 


1. 2. 


Average cost Kilowatt hours used per month. 
of electricity Toaster-about 3 


Gas Record Super gasoline 
Wednesday purchase $.14 per liter 


30 liters super 
Thursday purchase Regular gasoline 
42 liters regular $.13 per liter 


about 3.56¢ for] | Mixer-about 1 
each kilowatt Sink disposal-about 2 
hour. Radio-about 10 








Car Gasoline Used Daily Expenses 
9.5 kilometers 8 liters Mon: $5.75 


per liter 


Tues: $3.82 
Motorcycle 
14.5 kilometers 
per liter 


Wed: $4.97 
Thurs: $6.39 
Fri: $7.45 








.936 


Niacin ila Niacin 4.25 mg + 
Iron PPIs) Iron 3.46 mg B () 159 
= a 


6. iE 5, 
BUF: 
1A C 1B A () aD Cc 1.4 = | ) 876 
Cerea erea i 3 35 Fi 
Vitamin B, 17 mg Vitamin B, .23 mg 1 
ls Ti 
D Fe | 193 
if 


Phosphorus 87.6 Phosphorus 123.67 mg 
Riboflavin 8 Riboflavin .15 mg Diameter of steel rods 
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®Decimals and Metric Measurement 


1. Complete this chart to help you understand the relationships between 
some of the units of length in the metric system. (Use decimals.) 


<—_______—_—_—_—___—_— | meter (m) 
<—_—_—_—_——— 1 decimeter (dm) Boren ei | 


1 centimeter (cm) 1 millimeter (mm) 


There are 10 decimeters in a meter. A decimeter is AO of a meter. 
There are 10 centimeters in a decimeter. A centimeter is sO of a decimeter. 


There are 100 centimeters in a meter. A centimeter is -C! of a meter. 





Segment AB has length 1 decimeter. .10 of segment AB has length 1 centimeter. 
.01 of segment AB has length 1 millimeter. 
at 
| | 
a eed) l 
ng | 
E Caml i= ! 
| 
G Pe itr 
I 


po (SUSE 
| 


Kas 


2. Write decimals or whole numbers to complete this chart. 
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rie 
1 $} Geometry and Measurement II @A Solid Puzzle 


Draw 3 of these patterns on light poster board and cut them out. Fold on the dotted 
lines and tape the edges together to make pyramids. Can you place the 3 
pyramids together to form a cube? 








Three pyramids of this shape can be placed together to form a cube. Encourage the children to keep 
trying until they have solved the puzzle. 
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®Cube Capers 
Can you answer these questions about a cube? 


1. If you connect the points the resulting figure 
would look like B 


| <, | cs, 
2. The red plane is parallel to two faces of 

the cube and divides the cube into two 

identical parts. Draw two more planes, 


different from this one, that do the 
same thing. 


<Q Y 
YZ 
3. A space figure has been made by connecting 
4 vertices of the cube with red lines. 


This figure, if removed te placed on 
a table, would look like 


4. The red line goes through opposite vertices of the 
Cube. Show 8 red lines, in different positions 
from this one, that also do this. Tt 


It will be helpful if the children actually have a cube to look at as they solve these exercises. Additional 
challenges can be found in having the children try to construct the figures formed for exercises 1 and 3. 
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@Finding Patterns for Cubes 








Pattern A can be folded to form a cube. Pattern B cannot. There are 11 Zine 
patterns which, like A, can be folded to make a cube. pine 


How many of them can you draw? (You may want to cut your patterns out and try them.) 
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@Pattern Problems 








Each pattern in the first column can be folded to make one of the space figures in the 
second column. Draw lines to match each pattern with its completed space figure. 


»< 4 qh 


Use one of the patterns above and make one of the space figures. 


Be sure the children attempt to do the matching of the plane and space figures prior to constructing any 
of the space figures. 
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@Volume in the Metric System 


Remember: a ae centimeter 
10 decimeters = 1 meter p= | 


10 centimeters = 1 decimeter J]_A$ A$ 1 dec meter + | 
10 millimeters = 1 centimeter peppep a pp 
1 millimeter 


Can you answer these questions about volume in the metric system? 


1. Suppose that this is a picture of a cubic 
decimeter and a Cubic centimeter. 


A How many cubic centimeters are in 
one ‘‘row”’ of the cubic decimeter? 


lO 





B How many ‘rows’ are 1 cubic 


centimeter 


in one ‘layer’ of the \D Cok 
— 
sn 


cubic decimeter? Os 








c How many layers are in the cubic decimeter? ther 


p How many cubic centimeters are needed to form a cubic decimeter? 1000 | 


The volume of 1 cubic decimeter = [QQO_ cubic centimeters. 


2. A How many cubic decimeters are needed to make a ‘“‘row’’ 1 meter long? euler 
B How many such rows are needed to make a layer that is 1 meter on each 


side? lO 
c How many such layers are needed to make a cubic meter? 10 


p How many cubic decimeters are needed to make a cubic meter? |OCO 


The volume of a cubic meter = [OOO _ cubic decimeters. 


3. How many cubic millimeters are needed to make a cubic centimeter? [OOO _ 


a cubic decimeter? _!,OQO:0O° niece OCe:000,000 
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@Finding Volume and Surface Area 


Use your ruler and measure ‘objects’ in your classroom or at home that 
are shaped like rectangular prisms. Choose an appropriate unit 
(millimeter, centimeter, decimeter, or meter) and measure 

the length, width, and height of each object. Then find Se 























the volume and surface area of the “object.” Answers oe 
will varu 
1. A chalkboard eraser 2. A crayon or pencil box 
Length 2.34 a ee eee Length 2 ee 0s eee ee eee 
Width! et ee ee eee Width 2:29) Sie Sie. ee 
Height 2: 2 2a eee eres Height-=_ 2259 4 55 a ae eee 
your chosen unit your chosen unit 
Vi LUNG ee ee ee a ed Volume = 2 52? eee eee 
unit unit 
Surlace*ared =e ee Ae fe A Surface area =___" AREY See) eee 
unit unit 


3. Your Mathematics book 4. Your classroom 






































LO the ee pe PE nen | Leng thie eee 
\VTCth) See oe ee ee da eee Width > eee ee ee 
FLO G bt x See ee ee a ee HeIQnt =. te ae eee ee 
your chosen unit your chosen unit 
VOLUN Cia ee he a te ee VolUM@)2 ee eee 
unit unit 
SUnACETaT Cae ee er JU ee ee eee ad Surface area. =» FO eee 
unit unit 
5. A shoe box, gift box, or other box. 6. An “object” of your choice 
Length Length225 2b) | ee 
Width Width 2 ee ee ee 
HeiQ ht 2.52 ee ee ee POU ceo le ee Pe! 
your chosen unit your chosen unit 
VoluUMe@22 2 Se eee Volume 23 Se ee eee Cal 
unit unit 
Surface area 22 2 eee eee Surface area 25 ane) 
unit unit 
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@Exploring Volume and Surface Area 


Complete as many lines of this table 
as necessary to answer the question. 


When the length of the side of the 
Cube is © units. 


1 I rv 

{So a ee T S50 ks 2 

| | 

| | | 

| 

Box Pattern | Box Pattern 

A [ B 

| i 

| | i 

~~ +—-—---—-—— 

ar ab Soe Sale, aes 


. Start with a 12 by 12 | A 


piece of graph paper. 


bie 
a | 
Y 
Make patterns for boxes 
by first cutting 1 square Y 
from each corner, then 4, 
then 9, then 16, then 25. VY 
W), 


Guess which box has the 


largest volume? 
Surface area? = 


(without the top) VA 
be eis ae 


Complete this table to check your guesses. 


A 


Surface Area 
(don’t count the 
top of the box) 











1. When does the volume of a cube equal the surface area of the cube? 


Y 
i ee 
Y 


7 





| @What’s Your Point of View? 


Can you draw the top view, front view, and side view for each object? 





ro---—--4 
I 


| 


Historical 
marker stone 


aa 


Equipment shed 


él 


Refrigerator-freezer 


Office desk 





If children have difficulty with this page it will be helpful for them to attempt to construct from clay, or 
other suitable material, the object pictured. 
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@®Checking a Formula 


After exploring some simple solid figures, one class decided that ‘“‘the number 
of vertices (V) + the number of faces (F) — 2 equals the number of edges (E).”’ 


Check this formula for each solid figure below. Does it work? ems 


Solid figure Number of vertices | Number of faces | V + F — 2 | Number of Edges 


Tetrahedron 
equilateral triangle 
faces 


Dodecahedron 


’ | each face is a 


pentagon 


Deltahedron 

all faces are 

equilateral 
triangles 


Square Antiprism 
faces are 


squares and 
equilateral 


Truncated Tetrahedron 
formed by cutting 

off the corners 

of a tetrahedron 


Truncated Cube 
formed by cutting 
off the corners 

of a cube 
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14 Multiplication and Division of | @ Using Area to Find Fraction Products 
| Fractional Numbers 


The red square is the unit of area. The length of each side of the red square is 1. 
Write the length (using a fraction) for the indicated segment in each 





[Jana Z\. Then complete the multiplication equation. 





width length what part area of fraction of area of shaded fraction of 

of the unit shaded part unit square used. part unit square 
This product is square is used. 
the area of the shaded? 


shaded part. 





3 2 1S 
3[ ]xA3=_ 2 


These exercises are designed to help children understand multiplication of fractions using shaded parts 
of regions. 
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@Function Machines and Fraction Multiplication 





When a wire is put into the function machine it can be made longer or shorter. 
Give the length of the first output wire in the . Then complete the equation 
by giving the length of the final output wire. 















FUNCTION RULE 








































input wire Write the 
25 mm Make 2 ep length of 
times as Bees the output 
long. 9: wire here. 25 xe =niIO 
input wire Write the 
25 mm Make = length of 
Make 2 
times as eae a the output 
9: wire here. 25 Scr = Om 


long. 





























input wire Write the 
18 mm al length of 
pi Make 2 
times as Poa the output 
long. 9. wire here. 18 X é = \2 














FUNCTION RULE FUNCTION RULE 

















input wire Write the 
36 mm Make 2 eres length of 
times as ace the output 
as long. 


wire here. 36 Ns = 9 


long: 











Write the 










input wire 
Make ¢ length of 
times as the output 


long. wire here. 30X2=_25 __ 


These function machine exercises are designed to help children understand the concepts of multiplying 
fractions with whole numbers. 
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@Searching for Missing Factors 


Find the missing factor in column 1, if possible. If not, find it in column 2. 
If you can’t find it in column 1 or 2, use column 3. 






































Column 1 Column 2 Column 3 

P F F p F F P F F 
"95° 5 - i OG ae Pls ese Gis) ais) 

p F F p F F P F F 
gO 2 Be es ee ee Oe ene a ee oe recem 
(91° 3° ie Oh oe) VE 01k oes 
152 5 2 oer om EB ssréoracuece 
ob oy at 3 DAS 4 ou DA 5 oes ee 
Fee oe as 23 2. al Fe BaD 
503 5x 3° 3° me Bane oNeg 
5 4.2 _ gee) (45°52 i Je eee SCD 

pos 7X5 5- me feds > FS) 
6 Joe on 7 3X55 ee 5 ae 3x5x4.5 

a a 8x5 4 #10 8xXx5xX4° 4 
7) cake el a 4S G30EG 4x3x5 3 3 
. = ——— Cs — — = ed Se 

Thies! TACOS To B5E5 85 l 
gee 3 eee ne 22X35 Ome oa 20x 31x. 40eO ee 

3 4 bao aadae 3X6 x4 45 ie 

Baa 8x4 °5 - i er Ep, oS 32 
(pee ie iS eZ __,.  3xmx.7_2 
BAO 4xg 2” 4xgxgm 2 <8 

Complete the equation to 
find the missing factor. 
ik, eee en eee —_, .x8xE 22 
iG) oe 10x33 10x3x2 3. 20 


Complete the equation to 
find the missing factor. 


Remind the children to think of factors and products in attempting to work these exercises. 
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@Figuring the Cost of Electrical Energy 


In a recent year, the information Appliance Cost 
in this table was given as the 
cost of operating these appliances 





; ule Electric clock 3¢ per day 
in the average home.” This cost Gietneeriet iseaperdoad 
did not include the state and ee a ia eons 
: 
local taxes that must be added i ‘ i 
to each homeowner’s electric bill. BIO TIGL elie toa EAN 
Iron oa¢ per hour 
Use the following information Radio 3 ¢ per hour 
and figure the total cost for Television 15¢ per hour 
operating these appliances Toaster 15¢ for 30 slices 
for a month (30 days). 100-Watt light bulb ¢ per hour 
Clothes washer 13¢ per hour 
Monthly Cost 
Clock—runs all the Io¢ 
time. pereccar oes 
Work Space 
Clothes dryer—2 loads 
each day. F780 
Dishwasher — used daily. “190° 
Refrigerator-Freezer— 
used daily. oe 
lron—used an average 1 LO 
of 2 hours per day. Wh ee ete 
Radio—used 7 hours per 
day. ow 
Television—used 10 
Lt 50 


hours per day. 


Toaster—8 slices 


per day. pal 2 as 


~Light bulb—on 6 hours 
each day. _ 90 


Clothes washer—used an 


average of 2 hours per 
day. 204 
Total cost of appliances $ [2235 
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Neal 


i a oe 
ee 


i 


| | 








@/nventing Graph Pictures 








= 
; i 


: H ; i : i 
i j : : 
& Sa a sere Dp Seer Srp i Bae 
3 FH j i 
2 ee ee ee eee eee 
: H 


eonrnatpneronsctne ie es We Ge > 
} ; : = 7 ' : 

















9 10 11 912) 513" 145 15) 1617, 18S) 2021022 S23 N24Oe Genoa DmECOmGO 


8 














I ea a ge = : ‘ : == Serena es ~ Se 


Answers will vary 
1. Think of something you would like to draw. 





on a spare sheet of graph paper. 
your picture by connecting the points. 


Ordered points: 


So 
ise) 


2. Practice drawing it, using lines between points, 
3. Draw the final picture on the graph paper below. 
4. List the points, in order, so someone could draw 


Follow the instructions to invent a graph picture. 


1/45) Graphing and Geometry 
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@Flips Without Flops 








The red line in each picture is the ‘‘flip line” (line of symmetry). Study the example to 
find the “flip image” of any point across this line. Then use your centimeter ruler and 
find the “‘flip image” of each figure. 


EXAMPLE 
A 











Starting 
STAT 





4 





t 


As an interesting follow-up to this exercise you can have the children make cut-outs of each of the 
figures. Then they may check their work by flipping the figure over to see if it fits on the flip image 


they drew. — 
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@Finding Lines of Symmetry 


A Hexominoe is a pattern made by putting six squares 


Each square must have at least one side 
in common with another square). This hexominoe has 
a line of symmetry. How many differently shaped 


( 


together. 


¢ 


bilities 


possi 
own 


sh 


hexominoes can you draw below which have a line(s) 


of symmetry? Show each line of symmetry. All 





; 
; 
i 
¢ 


Se 





i i 
i i i 
i aes & sth a ge a co 
: i 
: 4 


Wei SSS Ie ey seine: te eer teen 


cont 


i 


i 


3 
i 
i 
] 
i 
i 


= | 522 


H 


sot eaaeianaie 


nn 


| 
a 


g 
i i 
anechinlllianstteahtiecd ca eaten 
i i 


i 


a 


eee a 
| 
| 

| i 


é 
i 
| 
H 


pe Po kare atta Gee 
H i ; 
q f } 





H i H 

wnt ans raRSIRAIAte dal ainstMAonletnoviennteoentnstoanainastonnnicrh 
' i 
i j j 


= hod bagdeiadl 
: 
g 


? 3 
scone anaonnenarnrnin 


esnnnnnnneeamemnaannn 











i i 
i i 
sd a as 





ee eee een 
i 
3 
3 
3 
Reeenes unoeeeene Ss. 
i 
| 
| 
ile tere 


caerevebbeiveeweone 


| 
i 
; 
i 


Ee coe eesti! Geek oo 
t | 4 
i | 
| i 
i H 
Eo onan Cer etre WO Sr 


\ 


i Nf 
Jaanuaninsnniviaaianiinnmanenennrninnnniainnrnn 
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@Rotating Geometric Figures 








The pictures below show cardboard geometric figures fastened to a sheet of paper. 
A-red outline is drawn around each figure. Check (:~) the figures that will fit back 
‘inside the outline when turned only part of the way around. 


1: 2: oe 
| 
4. 5; S. 
7. 8. 9. 
10. 11. 12. 
VY ba 


The children can check their answers to these exercises by making cut-outs of each of the figures. They 
may then see if the figure will fit back in after it has been rotated part of the way around the central point. 
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®Combining Translations 


Two translations (slides) are given for each part. Slide each point, using Translation A. 
Then slide the points using Translation B. What single slide (Translation C) would have 


moved the figure to the same position? 


EXAMPLE: 


| After Translation 


i 
ee ;. 







/ Ss Atter Translation A | | 





Translation A: right 2, up 3 
Translation B: right 3, up 4 
Translation C: right ae up 











Translation A: right 2, down 1 
Translation B: right 4, up 6 








Translation C: right © , Up 5 





Translation A: right 1, up 4 
Translation B: right 5, up 2 





Translation C: right Cm up Om 





Translation A: left 7, up 6 
Translation B: right 7, down 4 


Translation C: up 2 


Be sure the children understand that translation C is merely the combination of A and B together. 
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@Seeking Similar Figures 





Similar figures are exactly the same shape, but do not need to be congruent. 

For each figure given on geoboard A, draw a figure that is similar to it on 

geoboard B. Choose your figure so that the two figures will not be congruent. 
Figures may vary 


72, 










aS 





5 






a 









TBE LEE EATER, 






AEE 










: 
eee 


ge STEER BEST OR eR A 


<— 


8 
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®Coloring Tessellations on Square Grids 





Color each grid to show the tessellation indicated. Color every other basic figure. 


EXAMPLE: 





This grid is colored to show a Color this grid to show a 
tessellation of squares. tessellation of rectangles. 





Color this grid to show Color this grid to show 
a tessellation of trapezoids. a tessellation of ‘“‘L’’ shaped 
hexagons. 
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@/essellations on Triangular Grids 


Color each grid to show the tessellation indicated. Color every other basic figure. 


bp yv" wy" I. 





Color this grid to show a Color this grid to show a 
tessellation of triangles. tessellation of rhombi. 






UA 
aa & 


Color this grid to show a Color this grid to show a 
tessellation of hexagons. tessellation of “crosses.” 


Making cut-outs of the basic figure for the tesselation may help the children understand how to complete 
the coloring. 
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@Paitterns in Graphs 


Find the pattern and complete each function table. Then graph the points and connect 
them with a smooth line. 





input | output output 

16 

4 | 16 Re 

3 9 14 

13 

2 4 os 

1 1 1 

10 

0 0 A 
=| 1 

i 7 

2 4 e 

38) oe 5 

> lo 4 

4 |—— 3 

2 

{ 


aes 
These points should produce the graph of a curve called a parabola. 


input | output 























4 Z 
-4 “i 
Sg 
-3 as te | 
2 2 | 
=5) -3 
1 1 
= ~ 
D 2 
a — 
Ws 
3 
-3 = 
7 _ 4 __ These points should produce the graph of a curve called a hyperbola. 
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@Estimating Length in the Metric System 


b+ [a 


1 centimeter (cm) 1 decimeter (dm) 


A decimeter is 10 centimeters long. A meter (m) is 10 decimeters long. 





How many centimeters long is a meter? 


Choose a unit and estimate the following lengths. Then measure to check your 


_ estimate. Did you estimate ‘too high” (H), ‘‘too low” (L), or ‘‘about right’ (R)? 
































Actual 

Unit Estimate Measure Circle One 

| 8 SCCM “eR 
2. cH# ————___{D ead Vee Kom H LR 
a 8.5cm He laeR 
4. Width of your desk ep OE et 
5. Length of your book eerie 
6. Your height het Ss i | Jee 
7. The length of your classroom ef tke om 
8. Width of your hand Mra? 8 HegleeR 
9. Height of the chalkboard is Paes Ege prea Fl ee 
10. Width of the window aries mh ky ml 
11. Width of your classroom Pe et ee 
12. Length of your shoe ee ere eee eer 


Key: Tablespoon-15 m/.; Cup-225 ml.; 1 gallon-3.84 liters or 3840 ml.; 
Juice can 177 mi.; Large pop bottle-480 m/.; Sink-(varies) 25 liters. 


Give the children considerable leeway in deciding whether or not their estimates were high, low, or 
about right. 
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| @Estimating Capacity in the Metric Sy 


A cubic decimeter container will hold 1 liter (7) 
of water. 


There are }OOO cubic centimeters in a cubic 
decimeter. A cubic centimeter container 
holds 1 milliliter (ml) of water. p 


Estimate the capacity in liters or milliliters 

of each of the following. Then find the correct 
capacity on the bottom of page 95. Do you usually 
estimate ‘too high” (H), “‘too low’’ (L), or ‘‘just 
right (R). 








1 decimeter 




















1 decimeter 
Container Unit Estimate Actual Capacity Circle One 
1 ml mer Bs 
Tablespoon 
2. ml a? ee H; eee 
3. ee a Hei 
1 Gallon 
container 
4 ml men wk oR 
Large size 
pop bottle 
3: ts , ae me tie AF) 
6. ee ce Sees oars eae SS Siar 


Small frozen 
juice can 


Actual work with containers will provide the best experience for children completing these exercises. 
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+ 
# raters in units 
5 Figure “Sequences” 
6 Number Patterns 






















































































Chapter2 NUMBERS AND NUMERALS 


7 Large Numbers and Estimates 
8 Large Numbers 
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14 Repeated Subtraction 
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19 Area and Graphs 
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26 Forming Congruent Figures 
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Chapter5 ESTIMATION 
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31 Special Quotients 

32 Making Estimation Problems 
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34 Metric Measures in Sports 
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35 Adding and Subtracting 
36 Adding and Subtracting with Metric Units 
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40 Finding Averages 
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42 Estimating 1-Digit Quotients 


Chapter 7 DIVIDING 


43 How Are You Traveling ? 

44 Number Line Jumps 

45 Making Division Problems 

46 Making Special Division Problems 
47 Finding the Missing Digits 

48 Solving Problems 


Chapter 8 NUMBER THEORY 
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Fractions and the Metric System 186-189 
Graphing Fractions 192-193 
Multiple Strips and Equivalent Fractions 194-197 
Correcting Fractions Errors 198-201 
Fractions on the Geoboard 202-203 
10 FRACTIONAL NUMBERS 


Fractional Number Lengths 208-213 
Another Way to Compare Fractional Numbers 214-215 
Between You and Me 216-217 
Using Ratios to Enlarge Pictures 218-221 
11 ADDITION AND SUBTRACTION 

OF FRACTIONAL NUMBERS 
Fun with Unit Fractions 226-229 
A Fraction Slide Rule 230-231 
Fraction Magic Squares 232-233 
A Fractional Number Shortcut 234-235 
Measure Your Words! 236-241 
Cracking the Code 242-247 
12 DECIMALS 
Fractions, Decimals, and Percents 252-257 
A Graphical Look at Decimals and Fractions 256-257 
Writing Story Problems Using Decimals 258-261 
Decimals and Metric Measurement 262-263 
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A Solid Puzzle 268-269 
Cube Capers 270-271 
Finding Patterns for Cubes 272-273 
Pattern Problems 274-275 
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Inventing Graph Pictures 302-303 
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Seeking Similar Figures 312-313 
Coloring Tessellations on Square Grids 314-315 
Tessellations on Triangular Grids 314-315 
Patterns in Graphs 316-319 

Supplementary Lessons METRIC MEASUREMENT 
Estimating Length in the Metric System These lessons 


Estimating Capacity in the Metric System may be used 
as supplementary 
metric experiences. 
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